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EP Sef L Car tioi FG 2 bE PL OL an dE 
a EDWIN AI nsltbalne 2vlVot abr TPA SI (Sig e biel 
= 2nLD(x)o v6 RO) AGES LORE LL wows. £eF Pres 
ete 


R i ee 
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anette + t thJe Pals 





































et) 
Pop em eT oul 
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Ue Aas! = 2-1 Se fois Ht an Jule 
pple 
eaetatl R 
La 
aioe ssa ped ace tf ESD 
x-1 sane 
+5) B-2+ x41 Ao aad 
Ee 
—x2-4x+1 
+ x2 +5 
—4x +6 
3 x2 1 —4x +6 ‘i 
as O-DAT SS af 
ee a LS 
we+x4+1 2x + B+x = 24 
O42 Ww aeeD as ea ee) 
ee ee oe 
. 3x2-2x-1 6x3 + 5x? - 6 
@) Doce aoe | oY ge ay |) 


J je ee 4.2 


Resolution of Fraction into Partial Fractions 


Ci utule dip OMG Ut LP sou Fe A 











web “LES 
1 2 4 xv+1)—2x0-1)+4@- D+) Us 
e-1 xei? se” x(x— 1 (x+1) : 
44-20 424447-4 3x2 4+3x-4 
x(x — 1) (x + 1) ~x(x-1)~4+ 1) 


AS 8 -— WAL 6 HP iF Ss bos 


Xx (x 


















gare amar! Eee ee a a ee 
iii i aaa Se se 


LU CAELDx) #0 « we 5 MO) Sealy aes 
HES YM 2 BI beueted 
= D(x) 2b eM ae eer AI 4.2.1 
1S pb PEime | 
tg te SAS Sp RI nb A226 Dx) ax + SAZGHLA (Rule) 2A Ug 
-< Ont’ aa sale JS 
ede syiiowd 2 Une 


D(x) = (ax + Dy) (dyx + bp)... (a,x + b,) 
Pad pri PesZieGe 
N@) _ Ai Ay A; A, ie 














D(x) ax +b, ax +b, * ax+b,* a“ a,x Db,’ 
ea iS etn’ be Jebus _utdxtl (PPA, oo Ay A, Nae PO le 
ES oe feu? 
4 ; 
GF We tus S21 ay hae 2) ™ 
5x +4 A B ; : 
(@—4)(x+2) 2-4 7x42 o S(t 
enw Pe (x—4) (x+ 23 UI 
5x+4=A (x+2)+B(x-4) (11) 
Lx=-2slx=4 coord Lure SxS Re (el) SL (iene 


Oem 
(Griz AtLAe Syxa4h x-4=0 Mien 
5(4)+4=A(44+2) > 
(GA :%F0LB) ee Fy x= 2) x+2=0 Kiel 
§(-2)+4=B(2-4) > B=-6 => 




















te Uz a =a ae. 


et a 
(x 4)(x+2) x-47 x42 


Co LuDwe? eetuct tou ay—eth "ati" ary, 
Un Z12! 
(Identity) _-_f LL’ 
~cbnend Led FUG at sa0- ch re dren oi fiat 








2 Lu Su biley fot = =x? wi2(x + 1) =2x4+ wr Le 





OMe) 


Eves tur" — 
uted LIMA 








D (x) = 2x2 —x-3 = 2x2 -3x+2x-3 ov 

=x (2x —3)+ 1 Qx-3)=(«4+ 1)(2x - 3) 
-1 = __A B 5: 
2x2 —x—3~ (x + 1)(2x—-3) x41 7 2x3 SLLF? 


-1=A(2x-3)+Bo4+]l) ces Pe(e tl) 2x-3)4 4099 
eS Ant Us aw am al Us (bow Lx rr vt wtp L able 
tS Koa 
2A+B=0 (i) wl —3A+B=-1 (ii) 
tens = SA = tek PS iyi) 
1 








— te __ 2 Ut 
34x-—2x27 S5(x4+1) 5(2x-3) 
cb str pL SM Sn Pipe SPR: ty 
-eetn(’ 2nd Da ¥eton6Na) ce (i) 
HES ate thy real Jrviie GAS DE) (2S AEN@ A Gi) 
BED ur eet £ 






US See bo PCB owe Ga 
re Pe Piaf ivsn — (iv) 
Wd bere tf uA aude (v) 
NASON ee 7 owe OU aL Onn (vi) 























See bere 
ES oe eB SU Fe LIP SUI! (vii) 
) oo —— 
le ee ie 

1 71x -—9 D x-11 3 3x-1 

: (x + 1)(x- 3) , (x — 4)(x + 3) , x-1 
4 x—-5 5 3x+3 6 Tx — 25 

: x2+2x-3 : (x -— 1)\(x + 2) : (x — 4)(x — 3) 
7 x24+2x4+ 1 8 6x3 + 5x2 —7 

. (x — 2)(x + 3) , 3x2 -2x-1 


PT el {bP bx D(x) a Pe” GS 422 
(Rule tl) —#—1—»» 
eel haa ea a (x)«(ax + Dg Zbrfos" 
A 





= + D * (ax + b)2* : ee + Be 
~<a )4% + in Pa Dash PA, Ay >A, Ube 
A A A, 
N(x) _ 1 2 eu 





D(x) ~ (ax +b) "(ax + bp” + (ax + by" 


Ct ltebien Ka CELE tus wort Sard Spe fsb PO 


nad 
SE tur to Se Mi) 

1 A B C 
G=0G@-)) 1 G=1 x-2 SA im 


Ee PEL -1°%(Q- fee p 
1=A( -— 1)(x- 2) + Bx- 2) + Cx- 17° 
> A(x? — 3x + 2) + B(x — 2) + CQ? -—2x4+1)=1 (i) 









SS arena rer Ax+B 


ax2+bx+c 


ce Led Se P Reo LIL £2 
Be Opn =1 l= hoe a 


peel 


7) ape sea 
a Hy x=2hx-2=0 KW) 
COp iva! = Cal 
pe Se eee, S20 Ler oH Alyy (i) 
A+C=0 >A=-C => A=-Il 


1.1 1 
Uti 59% 2 i x 12 is (x 2) 

















ey a 1 1 
(x—1)?(x-2) x+2 (x-1) («-1) Us 
Sate Jey 


te Sey bib ELS HAGLER fA 
BES sir 6 Owe LPF Siw lLe Veiga 2 


= rw oo = 


LL UY oe? 
1 x2-—3x4+1 , x224+7x4+11 3 9 
(x— 1)? (~-2) @+2)? @+ 3)" @=De+2/ 
4 xwt+1 5 7x +4 6 1 
: x2 (x- 1) . (3x + 2)(x + 1/2 . (x — 1)2(x + 1) 
7 3x2 + 15x +16 8 1 
(x + 2) "(2 -Dae+D 


IF bere bh fen 2 D(xp at EY 4.2.3 


(Rule Il) — 21 
A rInstr da #0) ax? + bx + cb Az Gun tDo/ 


tbat oe Sete Bila BE 
llx+3 
LE tus Orta 5 


C 





















PEE PED er eT) Ors :— 
ee Pe(x—3) (2 + )LE8 S 
11x +3 =AG2 +9) +(Bx+ 0-3) 
Eos ay. (Re) PE eee uae (i) 
2 Fy x=3 by leel VM i) Le 
43h O40) =) 18A=s6 = AD 
a SWS Grek x ish 2 UL) 

























A+B=0 => B=-2 
-3B+C=11 a> -3(-2)+C=11 > C=5 


Ur bz 3 a3 a Jul 


x2 +9 














11x+3 _ 2 —2x +5 oe 
(x—3)02 +9) x-37 249 ' 


= o% a 
= 43 a | 
te A he | 
3x-11 3x+7 | 
1. @ 430241 2 @ 41a +3) 3. Ge DD 
4. 9x -—7 5. 3x+7 6. x2 


(x + 3)(x2 + 1) (x + 3)(x2 + 4) (x + 2)? + 4) 


1 1 1 - z+) 
ie e+) 2 eee || . e+) 


IF bare be het p(n at UY 4.2.4 
(Rule IV) —#— U2 
UA Ur oniinera #02 (ax? + bx +0) 9% bs UD(x)/I 








- a Ax+B Cx+D 
«4+ ref Die eae era eee * (a2 + bx + cP 
pytise 


LE tun ont as € 
Ste SIEM IS He Aah ox 





























xw3-2x?-2 Ax+B Cx+D =: 
G@+b? =2+1 t+) SUAF? 


eee Pe(2s 1p res 
x3 —2x2-2 = (Ax + B) (x2 +1)+Cx+D 











x3 — 2x2 -2=A0G4+x)+ Bx? +1)+Cx+D (i) 

Soyo en bf Bee pei nee 3\(Coefficients)Us “ rue x, x2, 3 
A=1 A Sis yeh 
B=-2 a Fass Sou Lx 
A+C=0 > C=-1 A Sissy ru Lx 
Pepe et Sieh hie 

D=-2-B=-2-(-2)=-2+2=0 > D=0 
Hie 2 ka2 eae. eae x ae 


62412 241724127241 241) 
z ; 2x +1 aaa 
ULE ta! nd 102 + 7 CE 
2x+1 A Bx+C Dx+E 5 
(x—DO2+ 12 7x17 241 7241" Ae «| 
etre re (x-N(ie+y rey 


2x +1 = AG? + 1)24+(Bx+ O@—-DG2+1)+(Dx+E(x-1) 
a as Lx-1=0 ULM 1a POA 











3=A(1+1) >A=3 


a Bet et AS i) abl 
2x + 1 =A(x4 + 2x2 + 1) + BxOb - 22 + x- 1) + CQ3 - 2? + x- 1) + DO? - x) + E(x-l1) 

l 
2x +1 =A (0442x241) + Bt -— 23 4+? — x) + C08 — 2x2 +.x- 1) + DO? -x) + E(x-1) 
2x+1=(4+B)x44+(-B+O0)x°+(2A+B-C+D)x°+(-B+C-D+E)x+(A-C-E) 


a Sans Gr k x ssh x2, x3, x4 Uw? 


A+B=0 > B= a Ss Oowk A 
-B+C=0 a> c== A Ss Gow ke a 
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ae Endy bow ke x 
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=U ae ay 
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utd ___ +» eee 
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t¢1% 242 © yt¢1 teen @ 
A Bx Ax+B C 
x+1tee2 eel pao 1o 
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Ubud OT a ey 1 
A Bx+C A B 
eel” go (b) x41" 4-1 (a) 
Ax+B C A B 
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UV 26 Mx) Si tele Se GU ald) #0 2 eaten 
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nF 2b AzbnLADa) — (b) 
ne 4, fe) Veh Lene F4 <D(x) (c) 
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SG 3 SQutIPOEZeWeN UF 
tS yg SU, A,\, SIP 402 
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Set Seber? bio SC Gilet YLUK Eb 
Jyectbty « 
Seek SCR e 
puree Sot ge 
. puree SC w e 
eo aebsOeryY « 
Sect l TOE - 
HILT ASS © 
thet fete? DUS e nes eS 
tS pbiober* bier ail bers 2 
Ciuiet Us 
eid ver « 
thete K sere asLel Wels 2s 
JCC Cir yLuse e 
LILA 


(<8) 


- WIG e 

Sg See GPU" Kl Re > os 

Sol Ser Guster tl yt /y 2 Sy be 

SNe Ser bulb ct sleet yi PSP) ki 


aS 


ES 


aos ah tie bbs osu gw 
ACETIC! 
Kiusws 
Casal Lon kbusorattol 
Coad Ley kiigt 
Cal LES FEIT slew, 


Ul be Fi yah Sy 
tf, nes ey deol OL MOP PE IC] OL MOD) 
Seto Nr WL LES upvLeu tLe yu 

























(SET) 
eth bar dsc, B, Afersletihferce% KIC I 
:(Some Important Sets) ey (A? 5.1.1(i) 
BLS be ur we sure Lo bibs git eae tund er 
eb h8 = N= (1,2, 3,4, --} 
er boiai¥ = W = {0, 1, 2, 3, 4, +++} 
aries = Z = {0, +1, +2, +3, ---} 
Lr billet el= E = {0, +2, +4, ---} 
er Blu Gbel= O = {41, +3, 45, +} 
Le 6lwls*= P = {2,3, 5,7, 11, 13, 17, --} 
Lr boll Pied = O= (xlx=", LB mne Zsin#0} 
Lr Ol Pi des O' = {xlx#™, Lm, ne Zsin#0} 
ert de els R=QUQ’ 
SKE (GON oe DAF 25.1 AU) 


Recognize operations on sets (U, +, \, ..- ): 
(Union of sets) ¥6Us—" ~— (a) 
f UlI-Ux Ue Usb EB LUSA zen LICANCE ex uk 6B INA Uses 
U2 Bet yA wWi2A UB 
AUB={xlxe AL xe Bk xe Aus! B} Us 
A=(1,2,3,4) wl B= {4,5,6,7} Fee LS 
AUB={1, 2, 3,4,5, 6, 7} J 
(Intersection of sets) 7L2’Uss—" —(b) 
Ue tr hI SHY VL BWA Retiree LILiV SB sIA Urt's) 
Ut 2B CCA w2 A BS 





















AQ B= {xlxe Awl xe B} 


xEANB>xEAwxeB Sab 
A={abcd} wl B={e,de,fy Frege Ee 
ANB= {c,d} 3 


(Difference of sets) U/6Uss— —(c) 
HE SABA BY L WW neen Bul AA 
A-B={xlxeA whx¢€ B} 


B-Az=({xlxe Bul xe A} DAI 
A={1,2,3,4,5} Agu thide 
B= {2,4,5, 6,8} asl 
A-B={1,2,3, 4,5} - (2,4, 5, 6, 8} = {1, 3} 3 
B-A=({2,4,5, 6,8} —{1, 2,3, 4, 5} = {6, 8}. asl 


(Complement of a set) elt Gut  (d) 
Ln SiybirleLu eVEL AI nee F KA wince bucy ius 
ete be A At ye nt SL Ace rut 


A’=U-A={xlxe Us x€ A} Zui 
CH. 3410) Ge Ax1,2 6:8) Aiegiv Ee 
A’=U-A= (1, 2, 3,..., 10} — {2, 4, 6, 8} Pi 


= {1, 3,5, 7,9, 10} 
(Perform operations on sets) od i—— ol If Lue 5.1.1 (iii) 
LSI FU = (1, 2, 3, 10}, A = {2, 3, 5, 7}, B= (3,5, 871 


(i) AUB (ii) ANB (iii)A-—B (iv) A731 BY 





(i) AUB={2,3,5,7}v (3,5, 8} = {2, 3,5, 7, 8} 
(ii) AAB={2,3,5,7} 2 (3,5, 8} = (3, 5} 

(iii) A\B = {2, 3,5, 7}\ {3, 5, 8} = {2,7} 

(iv) A’=U-A={I1,2,3,..., 10} — {2, 3, 5,7} = {1, 4, 6, 8, 9, 10} 
B’=U-B= (I, 2,3, ..., 10} — (3, 5, 8} = {1, 2, 4, 6, 7, 9, 10} 




















Sede XxX= (147.9) ah ¥={2,4,5, 954 
(i)  xXuUY (ii) XAY (iii) YUX (iv) YAX 


XaeebunsnAd Beles a) 
Y= er 6sields12de sl 
Ue Bees 
i)  KXUY (ii) YUX (iii) XAY (iv) YOX 
USPMIT=O,Y=Z,X=94  -3 
(1) XUY (ii) XUT Git) YUT 
(iv) XY (vy) XAT (vi) YOT 


U={xlxe NA3<x<25}/1 -4 
Soe Ustiy = {xl xe WA4SxS1T} wl X= {xl xP A8B<x<25} 
i) (XuYy Gi) XAY (iii) (XA YY (iv) XUY 
Ue hiesuFV = {4, 8, 12, ...,24},9IX = (2, 4, 6, +, 203.11 5 
(1) x= Y (11) Y-xX 
pe ehi B=wsiA=nA 6 
(i) A-B (ii) B-A 
(Properties of Union and Intersection) ey? nf a Laie Y 5.1.2 (iv) 
(Commutative property of union) Jil eel fi e4 y (a) 
AVUB=BUAS LSE LE Bil AUS» 
(Proof) —# 


xE€ AUB SULP3 
> xeAlxeB (Ab Low AS yL ure) 
= xeBlxead 
=> xEBUA 
=> AUB CBUA (i) 

ye BUA SUS PRA 
> yeBlyeA (Gh La A Stsur) 


























yEeAUB 


UND 


BUACAUB (ii) 
Pa D af (ii) 3 (iets 
AUB=BUA (Ae Law A Sure -) 


(Commutative property of intersection) Jil ale Si ‘of Li = (b) | 
AQB=BOAS Set L LB WAU 


(Proof) —— s7 
xE€ ANB SULP3 
> xeA wl xEB (Hb Low ASCH LU) 
= xe Bul xeEeA 


> xE BNA 


AQABCBOAA @ eu 
ye Bona SIDS iL 
> yeBulyeA (hb La ASCH LK) 
=> yeA swlye B 
> yEeAnB 
BOACANB Gi) eu 
eS Gi) sal (Deets 
AQAB=BOA (Ab Law A Sore il) 


(Associative property of union) cles, e4 ZY = (c) 
(AUB)UCHAUBUQ Stebel LowBaurrceds 
(Proof) #7 
xe (AUB)UC ieee. 
xE (AUB) L xEC 


xEA lL xe Bl xEC 


xEeA bl xe BUC 
xEAU(BUC 


UUUY 


> 








(AUB)UCCAU(BUO Ce 
AU(BUC) C(AUB)UC ii) UAE! 

<n SGi lel 
(AUB)UCH=AU(BUC) 


(Associative property of intersection) lf ‘ef LL (d) 


(ANB)ACHANBAQ Stebel LowBaurrceds 


UUUYY 


(Proof) 37 

xe (ANB)OC SUL) 
xE(ANB) wl xEC 
(xEA wl xE B) wl xEC 
xEA wl (XEB wl xEC) 
xEA sl xe BNC 
xEAN(BOAC) 
(ANB)AC © AN(BAC) @ e2u 
AN(BAC) Cc (ANB)AC Gi) UAW 

Gi) sl (else 


(ANB) AC=AN(BOAC) ; 


(Distributive property of U over 4) i A c Las, ar ZY (e) 
AUBAOH=AUB)NAUO Sete Leu BAU Felt 


UUNYUUUY 





(Proof)? 
xe AU(BOO) SEL P3 
xEA bk xe BNC 
xEA Ll WEB wl xEC) 

(xeAl xe B) wl WEA L xEO) 
xEAUB wl xe AUC 


xe (AUB) N(AUC) 
AU(BAQC(AVUB)A(AUQ (i) 


ye(AUB)NALQ SUPA 








YVUUUYUY 


(Distributive property of 7 over VU) o vl, oe 15 - La (f) | 
AAN(BUC)=(ANB)UANO Sete Los BAU belt 


YVUNUNSY 


WV UY Y 


ye (AUB) wi ye(AUQ) 


AU(BAQ=(AUB)A(AUO ZG RIG) 2 al 















(yveA b ye B) wl WEA L ye 
yeA | WEB wl yeO 

yeA L yE BNC 

yeAU(BnQd 
(AVUB)NA(AUC)CAU(BNC) (i1) 


(Proof) 37 
xe AN(BUC) St? 
xEA wl xE BUC 
xEA wl (xEB lL xe QO) 

(xe A wl xE€B) bk WEA wl xEC) 


(xe ANB) L «EAN 

xe (ANB)U(ANG) 

AQN(BUO ¢ (ANB)U(ANC) (i) 
(ANB)U(ANCG) CAN(BUC) ii) CALI 


<u S(ii)sl(ielol- 
AA(BUOQ=(ANB)U(ANO 
(De-Morgan’s laws) Lbs (g) 
S thet LBuslAUse 9 


(AU BY =A OB’ (b) (AN BY =A’ UB 
(Proof) | 

xe (AUBY Sut? & 

x€ AUB (Ab Lt F Ser! Lee) 


x€A sl x€B 
xeA’ wi xe B’ 


xe A OB (be La A SCL ex) 








(AUBY CA'OB’ (i) 

















A'AB c (AUBY Gi) OAT 
(AU BY =A'AB’ 2nd SHS Gi IDevl- 
xe (ANBY SEF P} 6b) 
=> x€ANB 
> x¢éA | x€B 
> xEeA’ | xe B’ 
=> xe A*UB’ 
= (AM BY CA*UB’ (i) 
ye AUB’ SG? 
= yeA’l ye B’ 
= yéA | yé€B 
=> y@ ANB 
> ye(AnBy 
>  A’UB’C(ATBY (ii) 
(A 0 BY =A’U B’ Slice (ii) ssl (i) els 
— | 00% — 
—= 5.2 ‘be =— 
F=(1,4,5,7.2419) <a 9468-007) of a 
Up Beswin Z= {2,3,5,7, 1, 13, 17, 19, 23} 
(i) xKXU(YUD (ii) (XUY)UZ 
(ii) XA(YND (iv) (XN Y)aAZ 
(Vv) XU(YAD (vi) (XUY)A(XUD 
(vil) XA(YUD (viii) (XAY)U(XAZ 
A={1,2,3,4, 5,6} -B={2,4,6,8}4/C={14,8} A 2 
Seth Bewein 
(i) AANB=BOA (i) AUB=BUA 


(iii) AA(BUQ=(ANBUANO 

(iv) AU(BNOQ=(AUB)N(AUQ 

JnU ={1,2,3,4, 5,6, 7,8, 9, 10}<A = {1, 3, 5, 7,9} B= {2,3,5,7}41  -3 
ILA SL SAB 

(ANBY=A'UB sl (AU BY =A’ B’ (= 





























PT Ke (37 15 18 20M = {1,2 3, --, 20) 71 
Shek 
(i) X-Y=XnY’ (ii) Y-X=YnX’ 
TP oe Fee ie Ue oe S12) 
(Verify the fundamental properties for given sets) 
(SI LOIL)JAUB=BuU Aj une 8 ve SSL UBIIA (a) | 
A={1,3,5,7} ai B={2,3,5, 7} we Ee | 


gai eae see 





4 
AUB=({I,3,5,7} U {2, 3, 5, 7} = (1, 2, 3, 5, 7} g 
BUA= (2, 3,5, 7} U {1, 3, 5, 7} = {1, 2, 3, 5, 7} ash 
AUB=BUA Sinebus 
(Commutative property of intersection) Jol ela Se Ls = (b) | 
A=({1,3,5,7} #! B=[2,3,5,7} sv Ee 
ANB=({I1, 3,5, 7} 7 {2, 3, 5, 7} = {3, 5, 7} J 
BOA= {2,3,5,7} 7 {1, 3, 5, 7} = (3,5, 7} ast 
ANB=BOA Sinebs 
(WILE fi) (AU B)UC=AU(BU CQ) Sutter LUcuIBAS (ce) | 
A={1, 2,4, 8}<B = {2, 4, 6} ws! C= {3, 4,5, 6} SELF 
LHS =(AUB)UC 3 


= ({1, 2, 4, 8} U {2, 4, 6}) U [3,4, 5, 6} 
= {1,2,4, 6,8} U {3, 4, 5, 6} 
= {1,2,3,4,5,6, 8} 
RHS =AU(BUC) sl 
= {1, 2, 4, 8} U ({2, 4, 6} U (3, 4, 5, 6}) 
= {1,2, 4,8} u {2, 3, 4, 5, 6} 
= {1,2,3,4, 5,6, 8} 
LHS=RAHS. 
-ehipibrecbut WOK Ut 
(WIP 6) (ANB) A C=AN(BAOS Ute LucuiB, AA (d) | 
A={1, 2,4, 8}« B= {2,4, 6} 3! C= {3, 4, 5, 6} SELF 

























LHS =(ANB)AC 
=({1, 2, 4, 8} 7 {2, 4, 6}) 7 {3, 4, 5, 6} 
= (2-4 13,4, 9,0) =— {4} 

R.H.S=AN(BOC) ass 
= {1, 2, 4, 8} N ({2, 4, 6} -F {3, 4, 5, 6}) 
= {1, 2, 4, 8} 7 {4, 6} = {4} 

L.H.S = R.H.S 


eae Do aed 0-1 (0 a 
p (Distributive laws) o2 Fa 
i eel Cale Sty e) 
AUBAQ=AUBNAYU OlUnee Luce budicus, AS 
C= (3, 4,5, 6}.9IB = (2, 4,6},A=(1,2,4,8} SAX 
L.H.S = AU(BAC) 3 


= {1, 2,4, 8} U({2, 4, 6}  {3, 4, 5, 6}) 
= {1, 2, 4, 8} u {4, 6} = {1, 2, 4, 6, 8} 


R.H.S=(AUB)N(AUC) dss 


= ({1, 2, 4, 8} U {2, 4, 61) A (LL, 2, 4, 8} U [3, 4, 5, 6}) 
= {1,2, 4,6, 8} (1, 2, 3,4, 5, 6, 8} 
= {1,2, 4,6, 8} 
LHS=RHS . 
i eel gtylure SCL (f 
(Nis distributive over U of sets) 
AN(BUC)=(ANB)U(ANG & 
ASO 54 5..4.90) SUL) 
B = {5, 10, 15, 20, 25, 30} 
© = (3, 9; 15, 21,27, 33) 
LHS =AN(BUQ 
= {1,2,3,4,5, «+, 20} A({5, 10, 15, 20, 25, 30} U £3, 9, 15, 21, 27, 33}) 
= {1,2,3,4,5, «+, 20} 7 {3, 5, 9, 10, 15, 20, 21, 25, 27, 30, 33} 
= {3,5,9, 10, 15, 20} 






























= (ANB)U(ANC) 
= ({1, 2, 3, 4, «++, 20} 7 {5, 10, 15, 20, 25, 30}) 

ly 293 4 5 20) 0 15, 21k 27 a) 
= {5, 10, 15, 20} u {3, 9, 15} = (3, 5, 9, 10, 15, 20} 
LHS =RHS. 





RHS 


(De Morgan’s laws) wi ss (g) 
(Aq BY =A’U Bal(AU BY =A’ 0B 
U = {1, 2,3, 4, +++, 10} SELF? 
A=12,4,6,8:10) = A= 459:5:7%,9} 
B= ({1,2,3,4,5,6} => B’={7,8,9, 10} 


AQB = {2,4,6, 8, 10} 7 {1, 2, 3, 4, 5, 6} HI 
= {2, 4, 6} 
LHS = (AQBY = U-(ANB) g 


= {1, 2; Ds 4, my 10} — ts 4, 6} 

= {1,3, 5, 7, 8,.9, 10} 
R.H.S = A’ UB’ a 
{1, 3,5, 7,9} U {7, 8, 9, 10} 
{1,3,5,7,8).910} 


LHS = RHS 
(AU BY =A’ OB’ 
edt, 0-3 Aan, TOY IVS? 


A= {2,4,6,8, 10} > A’= {1,3,5,7,9} 
B={1,2,3,4,5,6} > B’={7,8,9, 10} 

AUB = {2,4,6, 8, 10} U (1, 2, 3,4, 5, 6} wil 
= {1,2, 3,4, 5,6, 8, 10} 

LHS =(AUB) = U-(AUB) 
(1,9 3.4, 10) 1,2, 3 5,6, 8.10) 
= {7,9} 


RHS =A’n B’ = {1, 3,5, 7,9} 0 {7, 8, 9, 10} asi 


=1 129} 
L.H.S = R.H.S 











(Venn Diagramypl Aes & 5.1.3 
Se i IL Lu te bc td (1834-1923) rob ola Ib. 
aU Ut L ste Li SBulAuse OF Los 
AUerid LE Sp biG iitiLour— SMW» 5.1.3.(i) 
CUS uietyL us (a) 
elour ing ely tizy ACB 
















4 fe 5 fe 6 f= 
Ce be te Pius £6 < 1k) 
(Complement of set) Hc" (+ ~—(b) 
ee bes Pu -A=A’ 




















tit LG STL yi Wwors 5.1.3 (vil) 
agg ee a (a) 






WY be Be PITA UB -e WVpbe Bei 1B UA 


107 





1007, 













ee Be Pia OB ce Ube Be i IB AA 
ANB=BOA-LM E hUI Use 





(De Morgan’s laws) ot FL fs (b) 
(i) (AU BY =A’N B’ (ii) (AN BY =A’U B’ 
(i) i U BY =A’O B’ 





Tp 
ictal 2 ~& ce V Ge bs (bi Pia’ 1 





elie BoBAHAv U BY’ 4k WU, bes A B’: ae 
Ut 2% £4313 Je 
(AUBY=A’OB’ zt 
















(ii)  (ANBY=A’UB’ 


a eee ee 
EERE BERR eee 
HHH 


aD TJ 


(A 7B)’ 





Sirk Pfu - (A 0B) =(AN BY 6 MVE OPK 0 B’:5 SX 
WW slur ype WW sLurty 
tN £64315 JK 
(ANBY=A’UB’ Ue 
(Associative law) (ihys* — (c) 





Wot ISA UB)UC 
Ut ANZ L281 JES 
(AUB)UC =AUBUQ 


-— 
¢ 





4 Ke 3 KK 
BeOS BIEL A(BAQ Bebb ES but3e (an By ac 
eb eb 


















ANZ £3 es 
(ANB) AC=AN(BNQ 


:(Distributive law) — yi  (d) 





Be Pi ta UB KE Pi tPF lauBaoudce 
WW be VY bes 





























J3ut PAU BA (AU 4 bse i bor tPIA C3 KE 


ee Bei eve 
tA 2 £41 SEI 


AU(BAQH=(AUB)A(AUQ. Ue 





LAA (BUC 6X LE BUCE EE 
Ya Bele WY ba Beli fref 





eV Ge Be BAZ PIA 0 BYU (AN O17 EE 
AL ZETN6 JE 
AN(BUQC)=(ANB)U(ANOQ Ue 


— oo %, a 
= = 


S019, 3,4: 101A S411, 3,5,7, ali 7 oy | C7 
tet fetter iesedn 


(i) A-B=AQB (ii) B-A=BOA’ 
(iii) (AUBY =A’OB (iv) (AQBY =A’ UB 
(v) (A-BY =A‘UB (vi) (B-AY = BUA 


U={1,2,3,4,--,10}«A={1,3,5,7,9}B={1,4,7,10} A 
Boer bE Sevier ds csvin C= (1,5, 8, 10} 
(i) (AUB)UC=AU(BUOC) 
(ii) (ANB)AC =AN(BNC) 
Gi) AU(BOAQ =AVUBNAUCQ 
(iv) AN(BUC) = (ANB)UANYC) 
LIAS LI SAGE LS HIB = Pst =o JU=NA 
U= {1, 2, 3,4, ---, 10} «A= {1, 3,5, 7, 9} 43! B= {2, 3, 4, 5, 8} ii 
Sete Wepteur Bewix 
(i) A-B=AQB (ii) B-A=BOA’ 
ii) (AUBY =A AB (iv) (AN BY=A°UB 
(v) (A-BY = A’UB (vi) (B-A) =B’UA 
























-3 





















a bt Mile Rat 5.1.4 (vill) 
(Ordered pairs and Cartesian product) 
(Ordered pairs)¢- J72_ ~=*"_—— 5.1.4 (a) 
Ut Oy) ot pe bein SALES 9) Ly al x stele dS 
oil? (3,2) tit EM JAS sy ico x Ces F pete ASI sel 
x=y gece, (x, y) # (y, x) Se pbitve2, 3) 
Sev 
Vat. = Ge yr ="(5,1) 
(Cartesian product) —— *-” Louse 5.1.4 (b) 
UL nS, esr oA x Be PU bu* KL Blur Ub J 
vy € Busilxe AR 
LS pB x ALIA x BIB = {2, 5)1A = (1, 2, 3} QUEM | 
Ax B= {(1, 2), (1, 5), Q, 2), (2, 5), 3, 2), (3, 5)} | 
UI OIZE Bex sl tO WIZ LA ee 
~<A xX BLIRA 3 X2=6 Ue 
BxA = {(2, 1), (2, 2), (2, 3), (5, 1), (5, 2), (5, 3)} 
AXB # BXaA. alk 
ra = 
LS ¢B x AIA x BIB = {c, d}siA= {a,b} +1 
“LA P2B x BAX ABX AA X BIB = {-1,3},A={0,2,4)71 2 
Sig Se basta -3 
(i) (a—4,b-2) = (2,1) (ii) (2a+5,3) = (7,b-4) 
ii) (3-2a,b-1) = (a-7, 2b+5) 
Xx Y= {(a,a), (b, a), (c,a), (d, a} AAP VIX 4 


Le ei SuiLur bebe IY = {dejulX={ab,cjA +5 
(i) XxY (ii) YxX (iii) XxX 








(Binary Relation) wide 5.2 
bi bE ULB AREY AIR CAXB vlUner db ove GBA A 
etn hulp v li fie pus le terns R es 
eS be Dom R Fase tn Sf be tay per tl bys 
ef be Range R etetn ley y-nbe trey pter GL ys 
IB = {2, 4, 6, 8}A = {2, 3, 4, 5} Qe 
-u/e2*Range RusiDom RIR: A> B= {xRyl y=2x axe A, ye B} 
R= {(2, 4), (3, 6), (4, 8)} 
Dom R= {2,3,4}c A w/ Range R= {4,6,8} CB 
B=({1,2,3,5}-A={1,2.3,4 (7@0E> 
Range RuiDom RIR: AB = {xRylxty=6axe A, ye BJ edkhy 
se 
R={(1, 5), G, 3), 4, 2)} 
Dom R = {1,3,4} CA v9 Range R= {2,3,5} CB 
(Function or mapping). F~ Law 5.3 
atl kis: A~> B bys Uiee be J uBslAS LSP (i) 
wet be dR? GAH Lf Arn p(ii) Domf=A WA 
(Alternate Definition) cipal Us 
etd Pay: A7~B wi ter be J xBslaAS LSPA 
Dom f=A @)/1 
y=f@) eB Stee Ceyligs Lae Las ZEAE (ii) 
PD ee eo ae 


(Domain, Co-domain and Range Foundation): 

ALN ee tht ¢ LU Bite ot phi A In Pb fA > BA 
SHES ee EMG etn gti VL ute p Lf be taf 
wet phic yull Lz 




































Seraf:A— BMG 
f={@y)ly=x+1aAVxeA,ye B} 


a f = {@, 1), C2), 2, 3), 3, 4)} 


Dom f ={0,1,2,3}=A 
Range f={1,2,3,4} CB. 


Sub Seat e Syl pie 
dx eé ASfe Se fase flo tBerea € ASLe tf Lie 


‘Cie , 
Aer Ber Ady Ber 


(Demonstrate the following) LOL, ut Sm JA” 5.3 (ii) 
(Into function) Ls uy! (a) 


: (6B tila dof: > B 
ni Bia vot 6 LA Cees: 
\ 
rT Range fc B 
a ae, 


ESO Fi: A BA LPL 


f= {Q, 1, , 1), (2, 3), G, 2)} 
B= {1,2,3,4)s!A={0,1,2,3} Uly 
(PF) Fisutit 
(One-One function) ALF us-v» —(b) | 
(mage Ob Lyi pL A Sine CW uf: A> BPP L 




















fle) =f_) > m=meA bl Vartme A => fix) Afr) ir 


wiA = {0, 1,2, 3A zit LE 
ee SiH Sf: A > BB = {1, 2, 3, 4, 5} 


| ——_—_} sear aN 
-__ fa{@ylysxt1,Vxe A,ye Bh. 
= {(0, 1,), A, 2), 2, 3), G, 4)} 
Ace Ber a(S Pius 


(Injective function) (i Ze oN) (i Yr Laiys_wsstdel — (c) 
(Figs cri SulLip Ree Pie SSSA MOS hE 
(Surjective function) )— Ls Ae — Wot (dd) 
f ati iyty: a BPEL 
TB bead Easel ater 
; ss sf Range f= B (Sx 


ae wlA = (0, 1,2, 3} Age Ze 
: f:ADB  $3B={1,2,3}-2 
Ace ae f= {(, 1), C1, 2), (2, 3), (3, 2)} 


Range f= {1,2,3}=B Uk 
et SP) biiot Lyt 

(Bijective function) —#L2*Ws9 sh Late by (e) 

: FAO hyp: a > BPEL 
ee ri shes BAatl 

\ ff A= (1,23, 4A gt Ee 
-———— OP UIE: A > BU IB = (2, 3, 4, 5} 
tS ok 

f={@ yly=x+1,VxeA,ye B} 
f= {, 2), (2, 3), (3, 4), (4, 5)} 3 














pt LB OVL MAC LA Lhe big fh 
Pit CISPR Say are 


en Miike tite,  @ | 
torte, Gi) 
nthe, Git 
B= {1,2,3,4,5,6} « A=(1,2,3}) S/PJQGUED 
fi:AB = {(x,y) ly =2x, Vxe A, ye B} BLS ICAP ISA 
f= {(, 2), (2, 4), 3, 6)} Pi 
et ute wr hi, 


on 
= 


LF ity ATL ZL 5.3 (ili) 
(Examine whether a given relation is a function): 


etn bien te ssul Pte pi Fhe wt 


SrA Css ste Yost 5.3 (iv) 
(Differentiate between one-to-one correspondence and one-one function) 
UX ULB Ba a wwe, We LAA ates orsBerea erp PEL 
Sip wet user nL B slA Ut» nUtB Gil dz£ ALY Lif 
Ute SIUM GEB wlA tr teatnte fiLereys we foe 

nt =n(B) Fe bs Lis Se) 








Lp wis bE EM x Lal x MIx M = {3,4}, L= {a,b ch Ai 
SUSI ea UOP ODI Nt widbnd Lyx xy = (-2,1,2)/1 
Lee wide v£ Lirbituin M = dce.), cL = {a.8, a 
GEL (ii) LxM (iii) MxM 
wees co sl Side! UM UrbKiIsLus 
(MeL Lb Evi oueiM = fylye PAy<10}L={xlxe Nax<si7 
~S tebily 
(i) Ri = {@, y) ly <x} (ii) Ro = {@, y)ly=x} 
(ili) R3 = {@, y)lx+y=6} (iv) Ry = {@,y)ly-x=2} 
i” bite 
Bp GOS KELL Sut POF SGP Gol ine tiour 
DAV, Ltr Gif ee pest toe7 7F vi (i) St er Esler KIL YI 


() R= {0,),2,2).,3),(4,4)} -< VY 
(ii) Ro = (0,2), 2, D, B, 4), B, 5)} 

(iii) R3 = {(0, a), (c, a), (d, a)} 

(iv) Ry = {0, 1), (2,3), B, 4), (4,3), (5, 4)} 


(v) Rs = {(a, b), (b, a), (e. d), (d, e)} 
(vi) Re = {C1 2), , 3), CL, 3), G, 4)} 


(vii) 
























Me Lie tte se Re Fi Le ir Bae 


ee usl 


Uf bfe tel 


sel bd 


uel Pb 


er Sb 


eee 


ee FF 


Le Sie 


ee usl 


Le 


a5 4 

at lh os MEIC 

(b) er (a) 
(d) Lr © 


-e tier =| $la,be ZA >+0| 


(b) stuci > (a) 


(a) IPE (0) 
-< brid Gus Aa LL Suter 
(b) 1 (a) 
(a) 3 (©) 
ethno Sibi Un be 

(b) er (a) 
(d) ert ©) 
~etif{xlxe WAx< 101} 

(b) eri (a) 
(d) Erde) 
2 bf LISA Ut ee 

(b) Erde (a) 
(d) ext (©) 
~o bey wl ber be 

(b) 6 (a) 


{9 {a}} (©) 


GF 


-1 

















(iv) 


(v) | 


(vi) 





















<br i Sy L er hE (1, 2, 3} 


6 (b) a enta) 

9 (d) 8  () 
abn AU BIKA CBA (ix) 

B (b) A (a) 

Fbfetu @ ¢ © 
etn gANBIACBA (x) 

B (b) A (a) 

FP bfetul @ d © 
~ebsiA-BInACB/| (xi) 

Be (b) A (a) 

B-A_ (d) @? (©) 
~ebri(AUB)UC (xii) 

(AUB)AC (b) ANBUO) a) 

AN(BOC) (d) AU(BUC) () 
-etlZA U(BAC) (xiii) 

ANBAO (b) (AUB)A(AUC a) 

AUBUO (Ad) (ANB)U(ANC ©) 
abe AU BIU Kee SH SBWAM (xiv) 

B (b) A (a) 

BUA (d) ~ (c) 
-< GI GUCIA x BIKA Ber WSCA A) (xv) 

4 (b) 3 (a) 


7 (d) 12 (c) 






2 Gata) Soin GLa x Bix WBldA Sb tace Si 
22 (b) 27 (a) 

2 (d) 28 (c) 

_< GxDom RI#R = {(0, 2), 2, 3), 3,3), 3,4} 

{0,2,3}  (b) {0,3,4} @) 

{2,3,4} @) {0,24} () 

_< GxRange RIxR = {(1, 3), (2,2), 3, 1), (4,4)}A1 


{3,2,4}  (b) {1,2,4} (a) 
{1,3,4} @d {1,2,3,4} (©) 
~o tn eC, 4) 8 

Il (b) I (a) 

IV. (d) I (c) 


Se UI Ut bio {(1, 2), (2, 3), 3, 3), B, 4} 
Jiu 0) Fi iT @ 
Fi 1 @ cut Fi”) © 
iol a od Luly be. 

nk eo Bhat Set Z See 

ae La, bier 

~%AC Bry Sb pi AWepsta OB 

nba pest A(BUC) 

aA SCH Lutes 

a PSE 

ta SK Gesu 

La A SKF 07 

Sa SPELLS 

A tid EMS 


(xXvill) 




















(xix) 


(xx) 
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(i) 
(i1) 
(iii) 
(iv) 
(v) 
(v1) 
(vii) 
(viii) 
(ix) 
(x) 






















US iF le 
AOR= TASB 
Ut BATA B= 4 
BCAA CBS 
AABUC)=— 

AU (BAC) =. 


-cly kd yy 


ete eld fi) 





ANA‘= a 

AUAS=_ 

= {xlxe A six é B} 
wes 5, -1) 

aE e er (4, -6) L3 

ae be aT BS {i 4,X-axis 
atm LAS x65 7 zy-axis 


SUL Heys 
-< Ux kU (a,b), 6,0) (6 0) 
-<bnGuS {(a, a), (b, b), (c, c)} 


otf Us Aber 6A x A 
oF Sifix B Ga fof: A> BSI 
se FL (a, b), ©), (a, d)} ys 


= ea ae 
Utelert ok LUE is 
AU BII-UN UI LBL UtAretente P LINN {BBsAUFE 9 
te Sve 
IGeAN BS Slate WAS Lue Une eeBlAUY 
UA OB = {xlxe Awlxe Belge Ob tS 


( 





(ii) 
(111) 
(iv) 

(v) 
(vi) 
(vii) 

(viii) 
(ix) 
(x) 
(xi) 
(xii) 
(xiti) 
(xiv) 

(xv) 
(xvi) 
(xvil) 
XVIii) 
(xix) 


(xx) 









CE Ar AON Bee St? 2UeeB A Ae 

sew 

fying tar atdnwile lu tered! Late Lu < 
Ute-S pba Ao =A’ =U-A 

Set hs MSIE ob Lee Kody (1834-1923) roleobUIb: << 
ane Neh L Mt ni YW BslAuse Leas 

SS eee 2 GI? eth We Ib INE Rp < 
. -< db 

Sut Ut Lx (x, ese BLP Rb ot SB IA Ue UE dF» < 
UL Sea x BLer Uli xe A,yeB 

ety SERB ARLE IR CcAX Bulurex de J BslA/I < 

Aictik Sif: > BuJUnBalAer db eu/i — < 
Dom f=A (i) 
nett Ce dt PILI Lene Apes in (ii) 

Uleet rLfert palatal LINE MEL Winer L fice Lae < 
etn per FL 

HENS CSS LAs Sr LiF nl eph etl SEIN fA > B fiL < 
Range fc BGmx 

nS rhilil Laced bBer Natl PiIT PAS BEL  < 
Range f= B ic 

Ber KO VL WNC op L Ace Ne til Piru: A>BSEL < 
-U% 

ndash f SiS etl PEL UY: A7>B 
























Lyre VI biGwwL 2 ztey i 
Ke Se Sr x 
Br L BF al Fst FE S25 be es 
JP Sour SG 
SE EE wi S et os 
SF Sue A rw b se es 
tt; ee ehir ut. NGF Py bet gle es 
Le Lg 6 Sle bbe GA ala A US b-sigle e 
We Seber? Shige 
tS bi GleyG 7 atb-siGl> bis “ 
See SiS aitolslegthes 2 
Spa 3 Al Selec Pace es 


Qe 


















(Frequency Distribution) (~— : ora 6.1 
tse Mat el oe SES Tt Ut eure Sue BALE Lair pe 

WI Sehr Qe TAte Lo Kjpale thy le ural fs els 
eth! 


(Construction of Frequency Distribution) ibe? J, — So 6.1(i) 
“Ut a BSP BIS Le Go 
be 0) SF (a) 

(Discrete Frequency Distribution) yaaa ise rn (a) 
bib 6 abe SE Goa Od 
Lice VEL OL et paste wibeee Wi 

yf HO Leti 

TP GaSe saf (Tally ban Wee 23h LSbfeit — Gi) 
St Bebte uf heb Gili) 


2 Liye SRY LISS (Heads) ihe Mele put ur a 
A933 799 NAD AD 9.3.5,4.9 


pte” bos SS (Heads) ike 
35 (Heads) Jkc= xX YP} 

a ee =5 Pty pa | 
a bite? Woe 


L AEE NGIOENE (Heads) ii_~ 
x wig. l | 


} 1 | fl | 
2 Nt Ul 
3 N 
4 fl 
5 | 



























tol a 

r= 202s = se 
(adh elite) 
Sia l wre dSyyr L200 ss gly Sed bd Sot 
MIB se ee-LUnivatad wejlor ge bak 
obo 
eth eh St Sait iF aboot 

k= SUP « h= B0'le 








oe 
heh eer) hs ss 


= Tg Eee be wel Lh Li Ses Shut BE nF 
~< tb 8th = 7.94 

Pale BE aio pe shaw Le Oa ate 
at BORSA SS Bs el a su Se Man &, 
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(Table of Logarithm)U».>¢, es ‘f 
0';1;/2'/3;4\;5'/6)/7\;8|9/123\/;456|/789 


0000/0043/0086|0128/0170 13 |17 21 26 |30 34 38 
10 0212/0253]/0294|0334/0374| 12 |1620 24 |28 32 36 


41 |0414/0453|0492/0531|0569 12 |1519 23 |27 3135 
0607|0645|0682/0719|0755 11|1519 22 |26 30 33 

0792|0828/0864|0899/0934 11/1418 21/25 28 32 
0969|1004| 1038/1072] 1106 10 |1417 20 |24 27 31 
1139|1173]1206/1239|/1271 10 |1316 20 |23 26 30 
1303|/1335]1367/1399|1430 10 |1316 19 |22 25 29 
1461|1492|1523|1553/1584 1215 19 |22 25 28 
1614|1644|1673|1703/1732 1215 17 |20 23 26 
1761|1790|1818|1847|1875 1114 16 |20 23 26 
1903] 1931/1959|1987|2014) 1114 17 |19 22 25 
2041|2068/2095|2122|2148 1114 17 |19 22 24 
2175|2201|/2227|2253|2279 1013 16 |18 21 23 
2304|2330|2355|2380|2405 1013 15 |18 20 23 
2430|2455|2480/2504|2529 1012 15 |17 20 22 
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48 2553/2577|2601/2625|2648 25 7/9 12 14)16 19 21 
2672/2695|2718|2742|2765| 2 5 7|9 11 14 |16 18 21 
49 |2788/2810|2833|/2856|2878 2 4 7/9 11 13 |16 18 20 
2900|2923|2945/2967|2989| 2 4 6|8 11 13 |15 17 19 
20 |3010)/3032)/3054/3075|/3096/3118|3139/3160/3181/3201; 2 4 6 |8 1113/15 1719 
21 |3222|3243)/3263/3284/3304|3324 [3345 |3365|3385|3404) 2 4 6 |8 10 12|14 1618 
22 |3424)/3444)/3464/3483|/3502/3522|/3541/3560/3579/3598} 2 4 6 |8 10 12/14 1517 
23 |3617/3636/3655/ 3674/3692) 3711|3729 3747 /3766/3785| 2 4 6 |7 9 11/13 1517 
24 |3802/3820|3838| 3856/3874)/3892 3909 |3927|3945|3962) 2 4 5/7 9 11 |12 1416 
25 |3979)3997|4014/ 4031|4048|4065|4082|4099/4116/4133} 2 3 5|7 9 10 |121415 
26 |4150/4166)4183/ 4200|4216|4232|4249 4265) 4281/4298} 2 3 5|7 8 10 |11 1315 
27 |4314/4330|4346/4362|4378|4393|4409 |4425/4440/4456, 2 3 5|)/6 8 9 /|11 13 14 
28 |4472|4487|4502/4518/4533/4548 4564 |4579|4594|4609) 2 3 5/6 8 9 |1112 14 
29 |4624)/4639|4654| 4669|4683|4698|4713 |4728/4742/4757, 1 3 4)6 7 9 /|10 12 13 
30 |4771|4786)/ 4800) 4814/4829/4843 |4857 |4871/4886/4900 1 3 4/6 7 9 |10 11 13 
31 |4914)4928/4942)| 4955/4969 |4983/4997 |5011/5024/5038) 1 3 4/6 7 8 (1011 12 
32 |5051/5065)/5079)5092/5105/5119/5132|5145/5159|/5172) 1 3 4/5 7 8 |9 1112 
33 |5185/5198) 5211/5224 /5237 |5250|5263 |5276/5289/5302; 1 3 4/5 6 8 |9 10 12 
34 |5315/5328) 5340) 5353/5366/5378|/5391 |5403/5416/5428} 1 3 4/5 6 8 |9 10 11 
35 |5441)5453/5465|5478)/5490/5502/5514/5527 |5539/55511 1 2 4/5 6 7 |9 10 11 
36 |5563)5575/5587/ 5599/5611 |5623|5635|/5647 |5658/5670) 1 2 4/5 6 7 | 8 10 11 
37 |5682/5694/5705|/5717/5729|5740|5752|5763/5775|/5786) 1 2 3/5 6 7 | 8 9 10 
38 |5798)/5809/5821/5832/5843/5855 |5866 |5877 5888/5899) 1 2 3/5 6 7 | 8 9 10 
39 |5911)/5922/5933|5944/5955 |5966|5977 |5988/5999|/6010) 1 2 3/45 7 | 8 910 
40 |6021|6031|6042/6053|6064/6075 6085 |6096|/6107/6117, 1 2 3/4 56 | 8 910 
41 |6128)6138/6149/6160|6170|6180/6191/6201/6212/6222,} 1 2 3);4 56/7 8 9 
42 |6232)6243/6253/6263|6274|6284|6294 |6304/6314/6325, 1 2 3/456 /|7 8 9 
43 |6335/6345/6355/6365|6375|6385|6395 |6405/6415/6425, 1 2 3/4 56/7 8 9 
44 |6435|6444| 6454 6464|6474|/6484 6493 /6503/6513/6522; 1 2 3/456 |7 8 9 
45 |6532)/6542/6551/6561|6571 |6580/6590 6599 /6609/6618} 1 2 3/456 /|7 8 9 
46 |6628)/6637|6646/6656|6665|6675|6684 6693 /6702/6712,} 1 2 3/456 |7 7 8 
47 |6721|6730|6739|6749|6758|6767 6776|6785|6794|6803} 12 3/455 |6 7 8 
48 |6812|6821|6830|/6839|6848|/6857 (6866 |6875|6884/6893} 12 3/4 45 |6 7 8 
49 |6902|6911|6920/6928 |6937 |6946|6955 |6964/6972/6981, 1 2 3|4 45 |6 7 8 
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